It has long been known that the time course of a bimolecular reaction occurring in a condensed host depends on the behavior of the nonequilibrium pair-correlation function for reactant pairs. The classical analysis of such reactions has led to a kind of standard rule: The association rate constant for a difFusion-controlled reaction is 4~DR and this rate constant produces the fastest possible kinetics. This result is only (approximately) true for the case of an irreversible reaction, however.
The rates at which physical and chemical changes occur in condensed media are often determined by the mobilities of the individual members of the participating species. Such a situation has been termed "diffusion con- 
Equations ( Figure 3 shows the effect on the kinetics of the paircorrelation behavior described in Fig. 2 . Here all examples evolve to the same dimer equilibrium concentration, namely, 0.001co. Two pair-correlation calculations, one with R =5 A, the other with R =10 A, are shown. Both rise toward equilibrium more rapidly than the corresponding difFusion-controlled calculation (which in these time units is independent of R).
Finally, we note that the diffusion-controlled kinetics can be fit to the pair-correlation kinetics by assuming an effective diffusivity, D,ff=eD, where e is the fitting parameter. Figure 4 depicts how the fitting parameter varies with degree of reversibility. The point of the figure is that the more reversible the reaction the larger is the required D,~i n order to fit the more realistic kinetics with the fictitious diffusion-controlled model. We see that for a reversible diffusion-controlled reaction, this efFective, kinetics-based difFusivity can easily be an order of magnitude or more larger than the actual diffusivity appropriate to the system under study.
